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PURPOSE: A multl domain liquid crystal display device is 
provided to control the direction of alignment in a domain by 
inducing electric field distortion. CONSTITUTION: A multi domain 
liquid crystal display device includes a first and second 
substrates, a plurality of gate interconnections and data 
interconnections^), a pixel electrodeO 3), a common auxiliary 
electrode(1 5), a gate insulation layer, a passivation layer, a 
blocking layer, a color filter layer, a common electrode, an 
alignment layer, and a liquid crystal layer. The first and second 
substrates are aligned with each other. The plurality of gate 
interconnections and data interconnections^) are formed in 
rows and columns on the first substrate and define a pixel region. The pixel electrodeO 3)is formed in the pixel region 
so as to have the electric field inducing window therein. The common auxiliary electrodeO 5) is formed so as to 
surround the pixel region. The gate insulation layer is formed over the first substrate. The passivation layer is formed 
on the gate insulation layer. The blocking layer is formed on the second substrate. The alignment layer is formed on 
one of the first and the second substrates. The liquid crystal layer is formed between the first and second substrates. 
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£. la 5 Ibfe- ^eflsj ^je. 

£ 2a, 2b, 2c. 2d, 2e, ^ 2fe £ ^^SJ <a*M<1*l| ^ ^ElJ£bflo] ^^j£A]^oj 
£ 3a, 3b, 3c, 3d, H 3e$r €- **gSJ <jHW°iN ^e]£d|)o] oj^ai^jo) ^ £ 
£. 4a, 4b, 4c, 4d. ^ 4e^r £ ^^JofloJ ^^o] ^Ha]^}*] 

£ 5a, 5b, 5c, 5d. 5e. S 5tfr £ <y*jA|aJH ^ ^S^Sl H*iS.*]±#SH 

£ 6a, 6b, 6c. 6d, « 6e^f «^SJ oj^l^ofl ^tq^ufloj ^jfcAl-fc*}*! ^ £ 
£. 7a, 7b. 7c, 7d, ^ 7efe £ 3 ^Aloflofl ^ "Je^^o] 
£ 8a ^ 8b*r £ <a^l^oll ^^£Djol ^^SAjixl-^ 3g^ £ . 

£ 9a ^ 9b^r & H^Z] ^A]a|o| n±= ^E)£pJo] e» $ fiA] -fc^ o] jg^^ 

^ ioa s iob^ €- h-ji^hm «Ei5=«4i*i 093^1^3 jg^. 

1 : 7B^e«B^ 3 . cMBjtiflAi 
5 : 7 : 

9 : HeU^^l^ 11 : ^]o]^^ 

13 : 15 : ^^L3i^ 

17 : *f-^ 21 : SL^^ 

23: ^el^^f^ 25 : 

27 : SL£<%<* 29 : 3 A o v *f 

31 : *Hl7)# 33 : *i]27l# 

35:^01^^03^37.^0)- 

39 : 43 : ^Se1*J 

51 : SE^ ^5) 53 : *3*8 
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^9 SI -iMttiM 

3. Jfck*i^ vlH W*M, ^^uH*! ^^jaLA]^>( mu Iti -domain liqui 

d crystal display device) °D #t!: S^l^r. 

«r SA^. £ la S lb^r -»7l« ^efl *!33M-fc*r3 <ft*|3te£| &d£°lth 



**H*J ^^H^l^f^-, ^|17|« ^ *fl27l#(33)*h *Hl7Hfr $H *§^£l<H ^1171^ ^<t] 5. 

^^^(Ohrnic contact layer) li i^/Hsfl^^^S. ^€ ^1^^)^^ (Thin Film Transistor ; T 
FT)$k-^7lt!: Tfloie^Hj- ^^(13)^. =L <#7]?t *}17)& ^ 2.3^(37)^. 

3LiBK37) -»7l« $B^^(13)5>J <a^-<4 3^*151^ ^« ^.^^(21)^3. *1^<H*14(5L la). 

°1 "H. $r^3i^"§- «-S\£L,5. ^^Sr<H. 5L*<9e|* %^8«rH^ 2f4i<gs?-§* ^2:5= «> 

5U*r. 



nel a!, ^-71^ ^]27]^:(33) $H #7]tb ^lo]e B ]]^ f tflolEjBflA^ ^ EJ^S 3*1 i^HM ^gs)^ gj-g- *f 
#**h A <M$ $H ^7)^ $H t%s§# (17)4, a^Ji. *fll7]# 

4*1)271^ Afolo|| tg-g^ <*J^_o^. *]^-°1*!*h -y-713; ^-^^^-( 17 )cJ^ i i^<g«(27)-i- ^^11 9J 

2B^^U3)3 l-efloj ^^^ 312:^^(21)4. ^^(17)3 ^^^4(27)^^71^ 9j7 r £)^ ^7)^- 

aem, -y-7)^: . Jl4# ^7] ^«fl ^^^-(13) ^3^-(17H ^<g^(27)<>l ^ 

5_^^^(27)ol oj^^ a ^.o) *)-o_^ ^pjoj «-^o|) ^ 7 ]^. ^ oj=^o^ cw^^ ^ 

*} (director) 7\ °}^~^ ^t^^jo^ ^o^^lcf^ ^^]>go| ojcj. 

£ tt^^ ^e})7l^5l -gr^l^i- #oV3H <>l^ol^l 7flo)E ti ])Ai^ j^qj ^o|]Ai 31-^oj^^. -.^>wj-^ 



171^^ ^^0.5. ^>as]o1 sj-^ojoa^. ^oj^ 7flo)E*|]Al ^ cflo] tiflAj^ aj- 7 ] ^. ^ ^cj^ ^ 

£^ ^"1-^12^^-4, ^71^^1171^ ^Ajol] ^AJ^ TjojE^oJoJ-^ aJ-7)*}. tBoIe^o^dV Aj-6J ^171^: 
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#71* ^117)^ ^27]« Afoioj *§>y^ «{$^A5. <>]^-<H^l^. 



#7] ft -8-#*fl #71* 49*4 £.4 zj-j-., tf^^S. o]^^H, 4**1 °}3-*& 

4**1 (photoacrylate) Sfe BCB (BenzoCycloButene) 3. °1^*14. 

#7]* « -g-s] *^!^ 7}^! *I3*I4, *M*je*s* 3L**fe 3sl 7Br*r4. 

£«* *£*M «• **<* 4* *«|£*K1 ^^^I4i^lr #AflSM ^#4. 

H 2a, 2b. 2c. 2d, 2e. 5 2fe **83 °J-lH*iM 4* ^E)j£pflol ^=85La1^oj ag^o] ji ( £ 3at 3b> 3Ct 3 
d, 4a. 4b, 4c, 4d. H 3e, 4e*f #7l* £ 2a3 I -I S I' 4€^ ^^£°14. 



#71* 44\E 44 ^o], £ ^xgsj ^Ej^njol tij^lA]^ ^I|l7l«(3l) 9l *l27l#(33)4. A <M * *J 1 . 

7)#$H *3A3.^#£M ^171** ^51 A3.4t-4t ^Hr*J ciM^tifl-ap) ^ 71)01^(1)^^ 

7m 7flo}^ y )]Al4 ^ tgAjs]^ ^Tfl-f. sfl^-A]?)^ ^^^(15)4. *Hl7)J& >tfS) $^<$ Z|-Zt<H| 

JL ^^]^^^(11), 7BolE^<a^(35) > «V£^]^(5), A^^ ^ ^i^i/H^<y^^-(7, 9)AS. ^€ 
34. #71* ^|i7l« ^flofl ^ m.J:hK37)4, #7]* iL£^ $HW ^^^(9)4 <3^€ 

3) AS. °1^<H*!4. 



3.^3-, #7l* ^]27]^"(33) #ofl, Tjoieifl-ao), cflo]El tifl^ (3), ^ ^S^l^^H^ T^SJxr *K**r^ 
4** (25) 4. #7l«:*HJ-f-(25) #H <§^jg ^e^El#(23)2f, ^1* «el*3«> #*B ^€ ^3^(17)4. 
a^ji, *U7l#4 z\}27]# 4°li ^^tli o]jjl<H*!4. 

# 7 1# 2^^(13) xfl^lfe- * Sife ^%S>\ ^^-S-J£^ (51) ol ^s\o] aj. 7 ] S ^-^^^-(17) ^ofl^- -fr<g*|| 

^5:#(53)*1 *I#SH #714. a ifl^cfl ^7a^£^(51)<^] ^4. 

G )^^eV(35). «£^|#(5). SL^^%- ^ ^/H*fl°!3t^-(7, 9)^5. <>1^^ ^-dj-e ^^^^^ ^Aj^cf. o] 

A o v 7}th 7flolE^^- (11)> 7flo]eB||>a(i) o. ^ Mo Cr Ta ^ M ^ ^4 ^ ^4^^ (sputtering)^ 

AS. ^ BflEi^ (patterning) ^^.2:^^(15)^- S}-^^^^ Ir^^i^- %^^4. n 

^<H1 ^]olS^<asV(35)* S1N X SE^ SiOx# PECVD (Plasma Enhancement Chemical Vapor Deposition) ^^.S. 
ajf^ * Sfl^^^ ^>at}:4. 70^4^1. ^£^1^(5) 5J A^^^i^ a -Si ^ n + a -Si# PECVD w o v ^A^ 
+ ^^^-4. ^01^^^(35)4, a -Si *n + a -Si^: PECVDS. ^1^^% V 4 s 

3-?)3-, Al, Mo, Cr, Ta SE^r Al^ v ^ ^ ± ^ ^ AS. ^^t?: ^ ifl^^^ tflol^u}lA}(3) 

±±J^^m7, 9)* %^^4. 



°1 °9. -*7l^ THolEaD^d) ^f-M.2:^^(15)4 AtH^Sj^ ^£21^1^^^ *a]o| <§Aj^ Aj. 7 |^ 

SeJ^l^^ ^7ltV TflomHjjAKD ^/^^ ^1-^^^(15)4 9m+]*\ §4. 
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444. ^!l7lJ&(31) 4*fH 4^ BCBCBenzoCycloButene). 424t*1 (acrylic resin). # 3 4 °1 2 (polyimide) 

SiN x 5&£r SiQx^-3 #43 SL?-4(37)4 *4*r3. ITO(indium On oxide). AI £ir Cr 44 4£ 3" 
44 ^3=844 23 3f>4 * ifl3«d«H 4^44(13)4 $444. 4 "8. 44*1 3}&a^(13)<£- ^4*4 * 
4 444 2zfl444(9) 4 ^334444 4442. 43 7W *Jir<>.s. =H444 a tfl44 37fl424(51)4 «S 
444. 

4714 4-§--£-24^-(15)£-. 444 44344(1)4 •S-'a 443 4*44 444 "Hfe 4iH3 ^7l*J 7fl°I 
2=^(1)4 #<Hj $444 444 4444(17)4 44323. 4444°!. ^7 r n}A 3f Af-g-s}-^ ^ =4* 
23 ^4444. *\3. cfl- 4^ ^ojg. 4 *r2 44. 



427l#(33) 34$r 44§-(25)4 4442, R, G. B(Red. Green. Blue) ±*\?\ 4^44 44324 53343f4 
23)-!- 4-^44. =L 4°fl, &&tt(17)-%- 4^44(13)4 D }^Wl ITO ^-4 4£ ^4423 $444. 44 
4 3-§-44(17) 44 444 #44 4f>4 233^2 ^(photolithography) 3 =83444 43 7 r 4 $42 
3 434 (53) 4 $444(2 3a 4 3b). SE4. 4714 4444(17)4 $44 4. 43 7f3 ^0.3 

4<H *(hole) ££r #4(sUt)4 44424 (51)-§- $4442 *j-4(£ 3c 4 3d). 444. 444 4l7l#(3 

1)4^1271^(33) 44# ^"34234 435= °94 -3 $ £.4^44 4444. 



434 ^2:1- (53) •§■ ?"44*r #4-£- 444 ^3^3 444 (dielectric constant)^ 44434 4£ 43! 
44 7>4 SJo] ^2°1, 301471- 44442, 4H4(photoacrylate) 24 BCB (BenzoCycloButene) 4 4£ 

#^44. 

47l# 44.a.2.44(15)<Hl 44 (V^ )4 47 r 4fe 4»a£. *lll7l#(31) 444 ^^S4i44 ^433 4 2 
43»fl Ag -Dotting^l- $44234. *il27l#(33)°fl 444 47 r 4«H 44 444°1) 4*9 434 ^"-§-444. 47] 
4 2.432] Ag -Dotting44 ^4J£2.44(15)-§- 4444 44(V com )-§■ 47 r 44. 4 -g-^£. ^ 7 }# -£:§.■£ 2^ 
^(15)4 $444 fAH 0)^^. 

^7 r 44. 444 ^1171^(31) 424^(33) ^ 4-H2 4 4* 44 n-g-4-i 4444 ^44^#(29)^- ^4 
44. 

44^ ^44€l-(29)* ^44^4 €#(negaUve uniaxial f.lm)2.3.4 4^4 444 4^^9 "MS ^^4^. 
7144 4=al4 444 444 44^ 44 4444 4-8-47} S.44^fe- 44. 444. 4^4^ (gray 

inversion) °1 <g^-|- V34ul. 444444 (contrast ratio) # t°H. 444 4^4 44244 

^-^4^- 44 4*11 44 £.44—3. 4-f444 4444 S-44 4 1 44. 

4 4E1S.44 4=8^44:44 444. 444 44444 44 434. 444442..S.4 444^4 44 (n 
egaove biaxial film)* ^4442. s)4. 4^4 #4 444 443. ^43fe 440144 44€- 471*1 444 4 
4«H1 «I*H £4 4 44 (viewing angle) 444 44 <r 44. 

ae^Ji. 444 *14^>444 444 * 4 4#°i|fe ^(polarizer) (£.4°)! 444^1 44)4 444^. 4 4. 4 
4*1 444fe- 444 344^44 4^13. <8444 444 ^ 44. 

£ 34 444 44244 ^424i4fe. 4£44(13)4 44312:44(15)4 2.»H^424 ^444 i£e]*] 4 
4434 ^4401,44^(25) £4. 4714 44S.2444 2.3^423 7fl^-§-ol ^cf. 244 q-44 43244 
^^XAii^, a^]^ 2}i^^(i3)^ ^-§-^.244(15)4 i3^44 424 *J44 44^. 4 "flfe 444 44 
^(25)4 4714 4^444 24^424 ^44^ 444 4444. 
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S. 3a, 3b, 4a, 4bfe *7l«- ^f-3^(17) *<M (53)«§- -SM^MjL. £ 3c, 3d, 4c, 4dfe #7] 

«• ^1-^(17) :flJl|-fr£#(51)* 3E«. £ 3a. 3c. 4a. 4c^r *7l« JgJL£t(37)* SiN x 

Si0x4 "MS ^A}oflo)j7 t £ 3b> 3d 4b 4d ^ BCB(BenzoCycloButene), o}3l^l (acryUc 

resin) SEfe 1^ <>H H (polyirnide) Sj-tfSS. 44 *M 494*1 4 ^H 0 ]^. 

J£ 5a, 5b, 5c. 3l 6a, 6b, 6c ^ «■ ^^a)^o|| u}^ ^Ej^pflo] ^^^o) Jg^o] jt, £ 7&f 7b| 7c> 

^ 7d*r £ 5a3 n -II '^oj 

£ 5a. 5b, 5c, 5d. 5e, H 5fe £ ^3 *l<*a*H«fl ^^J£dJo] qm^a]^^ 3g^ S o)j7 f 6a , 6bf 6c , 6 
d. 7a, 7b, 7c, 7d. "A 6e, let: ^7)tt S. 5a3 II -II, ^ II' -II' <*1<H] ^S^*! 

^"(15)# ^el 7}xl 

3E 6a, 6b, 7a. 7b*r ^7l^ ^3^(17) ^2:^(53)^: ^H^U. £. 6c. 6d. 7c, 7d*r ^7] 

«: ***H*(17) *M 3?8-»-5L^(51)^ 4^«- -SM««ol«*. SE«. £ 6a, 6c. 7a, 7c*r J£3l^(37)# SiN x 

£fe Si0x4 ^ MS ^Alojo] j Eli £ 6bt 6d| 7bf 7d ^ BCB(BenzoCycloButene), *rH«^*l (acrylic 

resin) 5£b (polyimide) 4$"I%S. %^«r°1 ^94*]*! 4M*i3/M. °l ^*H*IH£- t-fM wj) AJ ofl 

A o V 7l t> ^Hi £ ^B)£ufl<^l ^JM^Hr, s$7]& #±&^, ^-f-^, ^]^]%- 5!/2£fe ilHS 

2=^ ^<M1 fr^^ ^t-(53)# «^4>m. A J"7l«r 44i*i^. Ji^. SeHEl*, ^SEf «/SESr 

s4|El^*H t n M]^°fl -t(hole) *^(slit)4 ^ #*)-fr£^(51)^ S^HS*) sfl^ Jl4 

*7l*.«^m-E»(51) 3E^ *^AJ ^2^(53)^:. 7}^, 4]^, ^ ^4-9 *j7fl sflel^^ 2S-*t<£±3. 
7]^ a^o]) S ^ ^-§-*H *S-§-*Rr 9£ 7r^^cf. 



^7>*H, ^ ^E]£u}|ol ^^JBLAl^fe. Aj.7l« ^117)^ ^A£±r ^1271^: ^ifl^ afl^^(^o|| ^tftfl 

^1 S*)* fl^ttt*. ^7]t!r «B^H|-^ ^^^A^^l oj^ ^ f PVCN(polyvinylcinnamate), PSCN (polysiloxan 

ecinnamate), £^ CeiCN (cellulosecinnamate) 5fl $tM: ^^5. tMJ«M ^ u H^ : ^# ^§^§ ^ H 

«J-^xJ-7V o)-^^ ^^^^zKpretilt angle) S «H (alignment direcUon) ^3 (pre tilt 
direction)-!- ^^^al. ^LS ^^5] ufl^ oV^^^. ^^-c)-. o}9\. ^ p ^uH^oJ A>^5]^ ^ ^a} 



^£ * 7l#ofl uf^ «H9^e)« ^TlM-. ufl^em ^^srol «ll**|ell- ^1 ^ 5£ 7V^cf. 



7ll+, 7>^, ^ ^ Of cfl^AjO.^ ^^j7 t Zj- <3^<HlAli4 ^ ^^OJA^OJ ^^^el «^«T 

^ SRr 5£ 7^*^. Aj.71^ Aj A ]oj ^oJa^ 4«<3re£ i+ErVfl £^-§- £ 8a, ^ 8b<Hl vfHrMlSlCr. 
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Sl 9a, 9b, 3i 10a. 10b*r 4+ J£*r <>1.**R? ^ 7flSl Sj^f- cf^ jj.^ 3^*M ^Aj^lH^ ^ 

(57) 3)-7S| 
3)^1. 



^^i, A J"7] t?r SH^*^ fel^ ^€ A o v 7)«: *]]17]# ^*IH Tfloi^^oj 

Aj. 7 |^ <tf*fl ^ill7l^ ^^|ofl ^ t|A^ SL^I^, -#7)^ ^27l^ tfofl ^a^^ ^f^, aj^^ 

aHH§^o v <H) ^el^^^s}-, A o > 7lt3r ^el^El^ a^] ^-g-^^ ,-y-7l« #7M^- 

*fl27l4£ A>o]ofl 7§a^ ol^^l ^El^uflol oj}^^^). 



fln 1 * 2. 

^1^ &<>H. ^7]^: JUl^ ofeflojAl Aj. 7 ]^ J^*}^ o^SjuL, <tf7)# TllolEtijAj^ ^^i^ 

*»1*§-<H) %°]*], <#7]& )L3i*t <$7]?t <^^S]JI, Aj. 7 ]^ ^^^^-4 itH^S]^ t|Aj^ 

^l^ Vo fl Shii^ol. A 0 v 7 ltl: ^_tH^^£^- 5# -^^^.^ ^ ^ ^£^]o] on^ 

5. 

ojofA^ aj. 7) £ %}%%o) t Aj. 7lt > ^^^^ H^jo^ ^ ^^^01 on^^ 

^1^7K 

^11^ Sl<H^. ^7]^ ^i^q-o], a o V 7 ]^ ^>S€ ^-^^.5. ^ ^El£uJ^l 
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8. 



*]6^*fl #<>H. A d-7]^ Tfl^lM^^^ >y-7itv ^€ «J-^ ^ 



10. 



11. 



ST* 12. 

*Hi1M y<>W, ^li7l^ >y-ofl <§ A j£M s}-^^^^- 3)si* r -c- 4^5] 7jo)^ui)Ai ^ tfloiEi«H^i^-, # 

71 «■ TjolHwfl^^ rflolEjtiH^o, jsl^cJ 343 L ^ ^E^l^ ( L -lined Thin Film Transistor) It ^7 r 3. *§ 
13. 



14. 



15. 



*0l7l* ^ ^27)S ^ ^71^ ^ofl »m^.3L*]3L A o V 7l^^l7l^ *i2?]# <»$ 
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W8- 16. 

*8i^ sa«H. ^7)«r ^e^^Ei^oi, a g**^?* 7}*]$? es-a- ^ «jl ^ejhpjoi «?^5.a]^>. 

3^ 17. 

^l^oll 5tl°W. -tf7l$t- ^e^E]^ ^o) i«H£S^-ir £#*Kr a* ^=8 £4 «H? ^ElEoO^ H3LH±#. 
18. 

19. 

Si<>H. #7]$ #=§)°1. BCB(BenzoCycIoButene). ft>aV«M. S § 3 °] n ] H (polylmid 

20. 

*HM SU°H. -»7lfc «£3:sJ-§- SiN x 3i SiOxS ^"H*! -53 -§- 

21. 

^1^ M«W. ^71 tV ^-f-Jia^-t- §^o]_ no (indium On oxide). Al, Mo. Cr. Ta, Tl 3J Al^^° 

22. 

^ill^ofl floW. ^7]& SM^* ?-$SHf l-^o], rrOOndium On oxide). Al 3? Cr^-S. o]-f-<H*! 3 
*T*tf 23. 

Jfll»<* ^f-^^-i: fr^o), iTOOndium Onoxide)3. °l-?-<H*» ?}-§• ^-2.5. *Kr <£*]5l 

^t 1 ^- 24. 

*u*<* $j<>w. ^7)^ fl.^ T2,%s] ^-^■i-oi, A^ 7 ]^ «»^#2j n-^-a- s.t\- ^-t- ^i°5. "SEjina-y 

«S3a-M4:*k 
^T 1 ^" 25. 

afll$4) SIH^I. -fr^sll f2fo|, ^-g-^l-^s. o)f-<H^i ea-l- ^^11 ^^£»ll<y 

3^*26. 

SM-M. 4Mtt ^2fr-§- T^Wfe ^a«*M(photoacrylate) 31 BCB(BenzoCycloButene) 
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31^27. 

tfl®^ $I<>W. sfct'asH. ^<H£^- ^^£.5. 3-^sj«H ^7)# 4>>8&?\7}Zt <g« >£°)H ^3. 

28. 

*Dl1H] Sl^H, ^71^ «l|^o|. ^ o.s. £%3<H <$7]-& ^^2) °J>$&x}7} tSf yc%A\ x\s,y 

»t* ^-i- M-eMfe- ?J-§- ^ o.S. ^El£Dj<a «b^5.a1^V. 

^^29. 

^128^0)1 Si<>W. B1)^5J-21 <83 f>°)H Z^S. <8«H, BB§ ^El€ 3>-g- ^ ^ ^EjJE.oflol «» 

^%>"30. 

*fl28<&°fl &°H. Bfl^av^ eg* o»= 7 |. *^5)*1 5-§- ^ 0.3. *^ "ael£°l|<?i q$£A].&;q-. 

^ii^°fl si<n>H. ^71 $ ^s*Rr «^<»i, <$ £^ -s-sj -fr^i-i- oi^-y-i- 7^ ea-i- *Kr «a 

32. 

^l^ofl o^A^, Aj. 7 |$. ^)171^ 51 aj)27l# ^ 3H.E ^ 71^- -y-oj -§->y <y^Aj ^f.^. 4,71-3. %^ S ].i=. ^ 

33. 

A o v 7lt!: ^117)^- *)27l# f ^<H£ ^ -tfofl 4.7^ <g ^SRr ^'.2. 

31^34. 

Si°W. ^7\tt ?>«1^E«S1- 2#«Rr SL3. «fe ^E1£d1|^ ^^S.Ali7,K 
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£<3 U 
,33 2,1 



^33 2 



37 



^ lb 
,33 27 



21 



37 



13... 21 
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SlU 2b 

20 2E 2F 




35 31 29 



^ 3b 
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£^ 4a 
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£^ 4d 
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^ 5a 

5A SB 5C 
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£^ 6a 




35 31 29 / 



h« 6b 




^ 6c 
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£■3 6d 
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£^ 7b 
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7e 
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f-^^ 10 -0357216 



J£<3 9a 
15 
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£^ 10b 
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